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Measuring deregulation is hard — existing tools face sharp trade-offs

Regulation and deregulation are central to economic policy debates

Yet measuring the intensity and direction of regulatory change is hard

Existing approaches face trade-offs:

• Federal Register counts: treat all rules equally, can’t distinguish direction

• Keyword-based news indexes: can’t easily separate deregulation from regulation

• Firm-level measures (Kalmenovitz, 2023; Calomiris et al., 2020): granular but
narrow scope

• Cross-country indexes (OECD): infrequent, not suitable for time-series

This paper

Uses large language models to construct a comprehensive, high-frequency
deregulation index for the U.S. (1960–present) and study its economic effects
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The index captures six decades of U.S. regulatory reform
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365-day moving average of AI-classified NYT articles, indexed to mean 100 in 1960–2019.
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This paper: approach and main findings

Approach

1. News-based deregulation index
(1960–present) using LLM

2. Comparison against Federal Register
documents

3. VAR for macro effects of higher
deregulation

4. Panel regression of industry returns
on industry-specific deregulation

5. Firm-level deregulation sentiment
from earnings calls

Findings

1. Captures every major deregulation
wave; scope has shifted over time

2. “News” leads formal implementation
by almost one year

3. ↑ GDP, investment, productivity, stock
prices; ↓ prices, VIX

4. Positive effects on industry returns

5. Firms increase investment in response
to self-reported expected deregulation
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Two-stage pipeline: (1) keyword filter + (2) AI classification

Source: All news articles published in the New York Times, 1960–2025 (daily)

Two-stage approach:

1. Pre-filter: Boolean query retrieves articles likely to discuss regulation
• Keywords: regulat*, deregulat*, liberaliz*, antitrust, ‘‘red tape’’,

monopol*, . . .

• ⇒ ∼600,000 articles (from ∼2.5M total)

2. AI classification: Prompt instructs ChatGPT to quantify deregulation in each
article’s first 3,000 characters

• Assigns intensity scores on a 0.0–1.0 scale

• Distinguishes: deregulation vs. regulation, advocacy vs. proposals vs. enacted

• Captures the extensive and intensive margins of deregulation
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The prompt distinguishes advocacy, proposals, and enacted measures

Key elements of the prompt:

Definition: deregulation = reduction/elimination of government regulations

6-point intensity scale: 0.0 (pro-regulation) to 1.0 (major federal law enacted)

Distinguishes advocacy (0.6), proposals (0.8), enacted measures (1.0)

Past events = 0.0; only current deregulation counts

SCORE SCALE --- USE ONLY: 0.0, 0.2, 0.4, 0.6, 0.8, 1.0

0.0: Pro-regulation OR no deregulation discussed

0.2: Single brief mention or passing reference

0.4: 1--2 sentences; brief but clear mention

0.6: Multiple paragraphs; advocacy by CEOs/groups; state/local proposals

0.8: Substantial focus; federal proposals or state laws enacted

1.0: Major focus; federal laws enacted or comprehensive coverage

CRITICAL RULES:

1. Pro-regulation articles = 0.0

2. Articles about PAST events (many years ago) = 0.0
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Results → Score = 1.0: Article centers on major federal deregulation

Why the model assigns 1.0:

Apr 20, 1978: Article’s primary focus is
deregulation

“(...) provide airlines the broadest
freedom in 40 years to compete for
passengers by lowering fares.”

Broad scope — affects an entire sector

Not a passing mention or historical
retrospective

⇒ This is the type of article that drives the index
during major reform episodes
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Results → Score = 0.2: Deregulation appears only as a brief aside

Why the model assigns 0.2:

Jan 26, 1990: Article is primarily about
foreign investment

Deregulation mentioned in a passing
reference, in a broad way

No discussion of specific measures,
proposals, or advocacy

Does not describe scope or policy stage

⇒ Contributes marginally to the index
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Results → Score = 0.0: Unrelated to deregulation

Why the model assigns 0.0:

May 14, 1980: Article
contains “less regulation” in
the context of dancing
“regulation lines”, used in
ballet to describe adherence
to original choreography.
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In every period, index is weighted sum of deregulation scores

Daily index:

Indext =

∑
i∈Sampled Articlest

Scorei

Total NYT Articlest

Numerator: sum of AI deregulation scores across all sampled articles on day t

Denominator: all NYT articles on day t (not just regulatory ones)

Normalizes for changes in publication volume over time

Robustness: Also constructed using Washington Post and Chicago Tribune ⇒
correlations > 0.90
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The index captures six decades of U.S. regulatory reform
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Dissecting the aggregate deregulation index

Aggregate index brings information about overall deregulation efforts, but is silent
about timing, sector, type of measures, geography

Our database provides rich information that helps us answer these questions

We provide extra cuts by doing an additional layer of AI-evaluation

Prompts: “This is a deregulation article. Given that,...

1. ...is the deregulation about proposed or enacted measures?”

2. ...which sector is affected by the deregulation?”

3. ...what type of deregulation is mentioned?”

4. ...which country is the deregulation about?”
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1. Proposed deregulation leads enacted by ∼2 months
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2. Sectoral peaks align with known reform episodes
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Each row normalized by sector’s historical average. Red = above average; blue = below average.
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3. Deregulation shifted from price controls to compliance costs

1960s 1970s 1980s 1990s 2000s 2010s 2020s

Entry & Exit 19.4 20.3 19.4 21.8 19.7 18.8 19.7
Price 20.5 31.0 16.9 11.8 10.5 5.5 6.3
Product & Service 23.9 21.1 30.8 29.9 32.6 35.4 34.9
Geographic 24.7 15.1 16.6 20.5 20.1 15.5 11.9
Labor 4.0 3.5 5.0 4.5 4.9 5.8 6.2

Other 7.4 8.9 11.2 11.5 12.2 19.0 21.0

Three eras of deregulation:

1970s: Price deregulation dominated — oil, gas, airlines, interest rate ceilings

1980s onward: Product & service standards (compliance cost reduction)
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3. Since 1980, deregulation articles mention profits more and competition less
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Since 1980: share mentioning profits rising from 30% to ¿40%

Share mentioning competition falling from 60% to <40%

Consistent with shift from entry-barrier removal to compliance-cost reduction

⇒ Recent deregulation may favor incumbents over new entrants
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4. Deregulation occurred in regional waves, not a uniform global trend
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Regulation coverage is 4× larger, but deregulation is more volatile
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Rule counts are misleading — deregulation itself requires rule-making

Motivation: Compare the news-based index against official regulatory documents

Collect ∼120,000 Federal Register documents (rules + executive orders),
1995–2025

Classify each document using AI on a 0.0–1.0 scale

Same logic: depth of regulatory relief × breadth of entities affected

Normalize by total documents published

Key insight: Simple rule counts are misleading

Deregulation requires rule-making (propose, comment, publish)

A major rescission counts the same as a minor exemption

Rule counts have declined secularly (fewer but larger rules)
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News-based captures policy intentions about one year before implementation
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Agency-level deregulation patterns
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Tracing the effects of deregulation through the economy

15-variable Bayesian VAR, 1962:Q3–2025:Q3, 6 lags

Variables:

Regulation index

Deregulation index

TFP (utilization-adjusted)

Real GDP per capita

Real investment per capita

Real consumption per capita

Hours worked per capita

PCE price index

1-year Treasury yield

Gov. expenditure per capita

S&P 500

Consumer confidence

VIX

Corporate profits per capita

Corporate profits tax rate

Identification: Recursive; regulation ordered first, deregulation second
Prior: Minnesota prior; optimal tightness via marginal likelihood, 10,000 draws
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Impulse responses to a deregulation shock (I)

4 8 12 16 20 24 28 32

-1
-0.5

0
0.5

po
in

ts

Regulation

4 8 12 16 20 24 28 32

0

10

20

po
in

ts

Deregulation

4 8 12 16 20 24 28 32

0

0.2

0.4

pe
rc

en
t

Productivity

4 8 12 16 20 24 28 32
0

0.2

0.4

0.6

pe
rc

en
t

GDP

4 8 12 16 20 24 28 32
0

0.5

1

pe
rc

en
t

Investment

4 8 12 16 20 24 28 32

0

0.2

0.4

pe
rc

en
t

Consumption

4 8 12 16 20 24 28 32
-0.2

0

0.2

0.4

pe
rc

en
t

Hours worked

4 8 12 16 20 24 28 32
-0.6
-0.4
-0.2

0
0.2

pe
rc

en
t

PCE price index

4 8 12 16 20 24 28 32
-0.1

0

0.1

0.2

p.
p.

1-year yield

4 8 12 16 20 24 28 32
-0.2

0
0.2
0.4
0.6
0.8

pe
rc

en
t

Government expenditure

4 8 12 16 20 24 28 32
0

2

4

pe
rc

en
t

Stock prices

4 8 12 16 20 24 28 32

-0.5
0

0.5
1

1.5

pe
rc

en
t

Confidence

4 8 12 16 20 24 28 32

-0.6
-0.4
-0.2

0
0.2
0.4

p.
p.

VIX

4 8 12 16 20 24 28 32
-2

0

2

pe
rc

en
t

Corporate profits

4 8 12 16 20 24 28 32

-0.8
-0.6
-0.4
-0.2

0
0.2

p.
p.

Corporate profits tax rate

Posterior medians with 68% credible intervals. One-standard-deviation shock.
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Impulse responses to a deregulation shock (II)
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Deregulation acts like a news shock: fast finance response, slow productivity

GDP: Persistent increase, emerging within 4–6 quarters

Investment: Responds more strongly than GDP (∼ 2×)
• Consistent with Alesina et al. (2005): deregulation ⇒ entry liberalization ⇒ capital

formation

Productivity (TFP): Gradual, delayed rise — new higher long-run level

Prices: Slight decline ⇒ supply-side mechanism

Stock prices: Surge on impact; continue rising

VIX: Declines ⇒ reduced uncertainty

Corporate profits: Rise on impact, peak in medium-run

Pattern resembles technology news shocks (Beaudry & Portier 2006): immediate
financial responses, gradual productivity gains
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Investment response is robust across specifications

4 8 12 16 20 24 28 32

0

0.2

0.4

0.6

0.8

1

1.2

1.4

pe
rc

en
t

Investment, different specifications

Baseline
Alternative deregulation ordering
1980:Q1-2025:Q3
Smaller VAR
Two lags
Pandemic Priors
Looser prior

Alternative ordering, sample period, model size, lag length, pandemic priors, prior tightness.

Cascaldi-Garcia & Iacoviello 30/42



Roadmap

1 Data and Methodology

2 The Deregulation Index

3 Federal Register Comparison

4 Macroeconomic Effects

5 Sectoral Deregulation and Industry Returns

6 Firm-Level Deregulation Sentiment and Effects

7 Conclusions

Cascaldi-Garcia & Iacoviello 31/42



Sectoral indexes matched to 49 industry portfolios

Match sectoral deregulation indexes to Fama-French 49 industry portfolios

Specification:

Ri ,t+h = αi +βh Deregi ,t +
6∑

k=1

γh,k Deregi ,t−k +
6∑

k=1

δh,k Ri ,t−k +
6∑

k=0

ϕh,k Xt−k + εi ,t+h

Industry fixed effects; CFNAI as macro control

Standard errors clustered by industry

IRFs estimated horizon-by-horizon (h = 0, 1, . . . ,H)

Cross-sectional variation: 8 sector indexes × 49 industry portfolios
Advantage: No strong parametric restrictions on propagation dynamics
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Markets react positively to deregulation efforts
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Positive return response is robust across specifications

(1) (2) (3) (4) (5) (6) (7)
Baseline NFCI IP All Time FE ∆Dereg 2-way

Deregulation 0.41 0.35 0.33 0.34 0.09 0.36 0.41
(0.06) (0.05) (0.05) (0.06) (0.04) (0.05) (0.11)

Entity FE Yes Yes Yes Yes Yes Yes Yes
Time FE Yes
Clustering Ind. Ind. Ind. Ind. Ind. Ind. 2-way

Effect ranges from 0.1 to 0.4 pp per one-s.d. shock

Robust across controls, FE specifications, transformations, clustering

Placebo: past returns do not respond to deregulation shocks
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Measuring firm-level deregulation sentiment from earnings calls

Data: ∼220,000 earnings call transcripts of U.S. publicly listed firms (2006–2025)

Two-step Approach:

1. Keyword extraction: Identify deregulation-related mentions
• Pattern matching: “deregulat*”, “regulat* N/5 change*”, “regulat* N/5 eas*”,

“regulat* N/5 relief”, etc.

• Extract 200-word context windows (100 words before/after)

2. AI classification: evaluates sentiment and content
• Stage: actual (current/recent) vs. expected (anticipated/proposed)

• Sentiment: −1.0 to 1.0 scale measuring firm’s view toward deregulation

• Investment intentions: stated plans to increase/decrease capex, R&D

3. Index: Sum of sentiment by period, normalized by total number of firms

→ Firm-level sentiment index aligns with news-based and Federal Register indexes
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Firm sentiment spikes align with deregulation episodes
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Expected deregulation dominates firm discussions — firms anticipate policy shifts

Election cycles feature larger expected components; post-election periods show
more actual deregulation
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Firm-level investment regression specification

Panel: Firm-level investment growth (Compustat) on deregulation sentiment

Specification:
Ii ,t+8 = αi + β sentimenti ,t + δXi ,t + εi ,t

Ii ,t+8: Annualized change in investment (capex + R&D) scaled by lagged assets

αi : Firm fixed effects

Xi ,t : Controls (in columns 3–4: lagged investment, lagged sentiment)
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Firms with positive deregulation sentiment increase investment

Panel results: Firm-level future investment growth on deregulation sentiment

(1) (2) (3) (4)
Intentions Inv(+2) Inv(+2) Inv(+2)

no winsor

Sentiment 0.42 0.58 0.49 0.71
(0.02) (0.25) (0.23) (0.29)

Observations 3,106 119,375 119,375 119,375
Firms 1,337 3,841 3,841 3,841
Controls — — Lags Lags

Standard errors clustered by industry and quarter.

Column (1): Positive association between deregulation sentiment and investment
plans
Columns (2)–(4): Positive sentiment predicts actual future investment growth
Magnitude: Moving from 0 to 1 sentiment ⇒ ∼13% increase in investment
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Summary of Contributions

1. Novel measurement: Daily deregulation index, 1960–2025
• LLMs capture intensity, direction, and policy stage
• Decomposed by sector, type, geography
• News-based index leads by about one year the Federal Register index

2. Documenting the evolution of U.S. deregulation
• Price controls → product/service standards
• Shift from agency-driven to executive-order-driven reform

3. Macroeconomic effects:
• Deregulation boosts GDP, investment, productivity, stock prices, corporate profits
• Pattern resembles technology news shocks

4. Distributional implications:
• Recent deregulation increasingly associated with profits > competition
• May favor incumbents over new entrants
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Data available at:

www.matteoiacoviello.com/deregulation.html

Thank you!

danilo.cascaldi-garcia@frb.gov

matteo.iacoviello@frb.gov
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Alternative News Sources
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Validation: Strong Human–AI agreement

Setup

500 articles sampled; 7 research
assistants

455 articles with completed scores

Same 0.0–1.0 scale and definitions
used by the AI

Key result

GPT-4o-mini vs. avg. human:
r = 0.69

Inter-human benchmark: r = 0.72

⇒ AI reliability is similar to the
agreement between human coders

Model comparison

Model r (vs. human)

GPT-5 0.724

GPT-5-mini 0.711

GPT-4o-mini† 0.687

† Used for full corpus

Why GPT-4o-mini?

Correlation gap only 0.037

∼3× faster; ∼10× cheaper

Decisive for 600,000+ articles
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Deregulation Index by Type (Heatmap)
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Each row normalized by type’s historical average.
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Alternative Smoothing: 30-Day vs. 365-Day MA
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Same major episodes identified regardless of smoothing window.
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From Carter’s airlines to Trump II’s EPA: every major wave

Mid-1970s: Securities Act Amendments (1975), Ford’s railroad deregulation

Late 1970s: Carter’s airline deregulation, banking reforms (interest rate ceilings)

1980s: Reagan’s Task Force on Regulatory Relief; energy, labor, transportation

Late 1980s–1990s: Telecom reform, financial services modernization
(Glass-Steagall repeal)

2000s–early 2010s: Decline (post-financial crisis regulatory tightening)

2017–2020: Trump I — Congressional Review Act rescissions; environmental,
financial, telecom

2025: Trump II — EPA reorientation, bank capital requirements, nuclear energy
approvals

Cascaldi-Garcia & Iacoviello 6/12



Federal Register: Monthly Index
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Monthly frequency with 365-day MA. Indexed to mean 100 (1995–2019).
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Federal Register: Total Document Count
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Secular decline: fewer but larger rules (Febrizio et al. 2021). Simple counts misleading.
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From agency-driven (Clinton) to executive-order-driven (Trump)

Clinton era (1995–98): Broad-based, agency-driven deregulation
• High intensity in Agriculture, Finance, Trade
• Executive orders below average ⇒ bottom-up reform

Trump I (2017–20): Shift toward centralized, executive-driven strategy
• Executive orders consistently above average
• Energy & Environment, Finance show moderate spikes

COVID-19 (2020): Targeted deregulation in Health and Finance

Trump II (2025): Executive orders reach historic peak
• Increasingly centralized deregulatory approach
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Data Definitions: Bayesian VAR

Variable Definition

Regulation / Deregulation News-based indexes (authors’ calculations)
TFP Utilization-adjusted (Fernald 2014), log
GDP, Investment, Consumption Real per capita, log (FRED)
Hours worked Per capita, nonfarm business, log
PCE price index Level
1-year Treasury yield Level
Gov. expenditure Real per capita, log
S&P 500 Log
Consumer confidence Michigan, log
VIX Level
Corporate profits Real per capita, after-tax, log

Sample: 1962:Q3–2025:Q3. Monthly series averaged to quarterly.
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Sector–Industry Mapping

Sector Index FF49 Industries

Finance Banking, Insurance, Real Estate, Trading
Energy & Envir. Chemicals, Precious Metals, Mining, Coal, Petroleum, Utilities
Telecom & Tech Machinery, Electrical Eq., Communication, Computers, Software, Elec-

tronic Eq.
Transportation Autos, Aircraft, Shipbuilding/Railroad Eq., Transportation
Trade Apparel, Textiles, Wholesale, Retail
Health Healthcare, Medical Eq., Pharmaceuticals
Housing Construction Materials, Construction
Agriculture Agriculture, Food, Candy/Soda, Beer/Liquor, Tobacco
General Recreation, Entertainment, Printing, Consumer Goods, . . .
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Earnings Calls: Classification Prompt I

TASK: Analyze earnings call transcripts mentioning regulation or deregulation. Extract:

1. TOPIC --- Type of deregulation discussed:

‘‘actual’’: Current/recent deregulation happening or completed

‘‘expected’’: Anticipated/proposed future deregulation

‘‘no’’: No deregulation discussion (or only regulation discussion)

2. SENTIMENT --- Firm’s sentiment towards deregulation affecting its sector (0.0--1.0, steps of 0.1):

0.0: Very negative (firm prefers regulation; sees deregulation as harmful)

0.5: Neutral or mixed

1.0: Very positive (strongly favors less regulation; sees it as beneficial)

Report 0.0 if regulation is mentioned in a perfunctory or boilerplate manner.

IMPORTANT: This scale measures sentiment towards deregulation specifically.

3. FIRM IMPACT --- INVESTMENT: If sentiment > 0.5, does the firm plan to increase investment/capex/M&A/market

entry in response? (yes / no / empty)

4. FIRM IMPACT --- HIRING: If sentiment > 0.5, does the firm plan to increase hiring in response? (yes / no /

empty)

5. FIRM IMPACT --- PRICES: If sentiment > 0.5, does the firm plan to increase or decrease prices in response?

(increase / decrease / empty)
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